Objectives: Despite their growing prevalence, pelvic floor disorders (PFDs) remain undertreated and not well understood by patients, with treatment disparities noted in specific subgroups of women. The goal of the present study was to determine the basic understanding of PFDs of women in the southern Appalachian region of the United States, to determine factors that predict knowledge, and to explore the possible disparities in seeking access to care among women in this region who reported symptoms.
P elvic floor disorders (PFDs) encompassing urinary incontinence (UI) and pelvic organ prolapse (POP) remain unappealing topics of discussion. Women with PFDs often are embarrassed by their symptoms or believe them to be a natural consequence of aging, precluding an open dialogue with their healthcare providers. 1 This serves to further alienate women as affected populations continue to follow the behavior of their predecessors. As such, the reported number of affected women is likely an underestimation. Of women participating in the National Health and Nutrition Examination Survey from 2005 to 2010, 25% reported one or more PFDs, with moderate to severe UI more commonly reported than POP.
2, 3 Wu et al used the US Census Bureau to project the age-specific prevalence of PFDs among women in 2010 versus 2050. 4 UI is expected to increase 55% from 18.3 to 28.4 million and POP to increase 46% from 3.3 to 4.9 million, with the highest projections for 2050 estimating that 58.2 million women will have at least one PFD. 4 These projections further incentivize providers to identify women at risk of PFDs and encourage access to care.
In the United States 1 in 4 adult women reports at least one PFD, but as few as one-third to half of these women will seek out treatment. 5, 6 A 2012 study examined factors associated with increased healthcare utilization regarding UI. The investigators found older age, multiparity, number of doctor visits, urgency UI subtype, UI bother, and impact on behavior to be positive
• We concluded that although our sampled patient population performed well overall in knowledge of both urinary incontinence and pelvic organ prolapse, indicating appropriate education by local providers, the women most affected by urinary incontinence, particularly those older than 60 years, are not well informed.
• Our seemingly appropriate education does not correlate with the women seeking treatment.
• We propose continued education and enhancement of electronic health records to identify symptomatic patients and further reduce the gap of knowledge and treatment regarding pelvic floor disorders in the southern Appalachian region of the United States.
predictors for increased access to care. 7, 8 A 2003 NFOWorldGroup survey found one additional positive predictor to be lack of embarrassment about discussing UI with a provider. 8 Proposed impediments to seeking care are racial disparities, lack of knowledge regarding PFDs, and availability of care. In a 2011 study of community-dwelling women, almost 95% of the subjects identified lack of knowledge and available treatment centers as barriers. Racial disparity remains a controversial risk factor. Although Willis-Gray et al found that Latina women experience greater barriers to access to care for PFDs compared with white or African American women, 9 Wu et al and Berger and colleagues found no differences in racial or ethnic groups. 2, 10 Although the etiology for this disconnect between access to health care and prevalence of PFDs remains understudied, most of the literature points to a lack of knowledge of PFDs. As such, the goal of the present study was to determine the basic understanding of southern Appalachian women with regard to POP and UI, determine the factors that predict that knowledge, and explore possible disparities in seeking access to care among women reporting UI and POP symptoms.
Methods
A cross-sectional survey of 305 women in Johnson City, Tennessee and the surrounding region was conducted between September 2015 and April 2016. The affiliated university's institutional review board approved the study. All of the surveys were collected at university-affiliated outpatient clinics. During the stated survey period, 8203 patients were seen in the general obstetrics and gynecology clinic and 6219 were seen in the internal medicine clinic. Of the 305 surveys, 189 were collected from the Department of Obstetrics and Gynecology and 116 were collected from the Department of Internal Medicine. The women who agreed to participate were representative of women from the region with respect to racial/ethnic distribution and household income, but as a group they were more likely to have had education beyond high school (60%) compared with the regional population (45%). 11 All female patients were offered a packet at the registration desk when arriving for their scheduled appointments. Each packet included a coversheet describing the research project, an informed consent document, and a survey. The survey consisted of 24 unmodified questions from the Prolapse and Incontinence Knowledge (PIK) Questionnaire, 12 6 questions related to symptoms and treatment regarding PFDs, and 5 demographic questions.
The PIK Questionnaire, consists of 2 scales, each with 12 questions. 12 The two scales test a participant's UI and POP knowledge. Potential responses were agree, disagree, or "I don't know (IDK)." Correct answers were given a score of 1 and incorrect and IDK answers were given a score of 0, because IDK answers were presumed to indicate a lack of knowledge. Responses to the PIK Questionnaire are summed as total number correct, with the scores potentially ranging from 0 to 12. The original authors, Shah et al, showed above-average knowledge for the scales if the participant scored ≥80% correct for UI and ≥50% correct for POP. 12, 13 Because this study was intended to reproduce the New Haven, Connecticut project, 13 the same coding to represent proficiency also was used here.
Reported income and education levels, age, race, and marital status, and symptoms of and treatment for PFDs were compared for the two recruitment sites using χ 2 analysis. Knowledge proficiency for both UI and POP was compared across ages, race, income, educational status, marital status, and clinic of recruitment groups also using χ 2 analysis. A P value of <0.05 indicated statistical significance. Logistic regression analysis was used to examine all significant variables as a set in predicting UI and POP knowledge proficiency. Finally, differences between individuals with symptoms who received treatment and individuals with symptoms who did not were compared using χ 2 analysis.
Results
Overall, 315 surveys were collected. Ten (3%) surveys were not complete and therefore were excluded from the data analysis. Seven (2.2%) were participants who filled out neither the UI nor the POP scales; three (0.9%) were participants who failed to provide demographic information. Table 1 shows the demographic information for the participants by recruitment site. The sample was largely white (92.3%), younger than age 40 years (48.8%), married (60.3%), and with income of <$50,000/year (62.1%). Two differences were noted by site, with women recruited from the gynecology clinic being significantly younger and more likely to be white compared with those recruited from the internal medicine clinic. Participant responses related to UI and POP symptoms, treatment, and proficiency are presented in Table 2 . Symptoms of UI were reported much more frequently (n = 131) than symptoms of POP (n = 16). More than half of the participants were proficient in their UI knowledge, and more than two-thirds were proficient in their POP knowledge. Three-fourths of those with UI symptoms did not receive treatment, and almost half of those with POP symptoms did not receive treatment.
Bivariate analyses were performed examining the factors potentially related to UI and POP proficiency (Table 3) . UI knowledge proficiency was related to age, with those aged 60 years and older significantly less knowledgeable compared with younger women. Increasing income also significantly predicted UI knowledge, as did increasing level of education and being married. The remaining variables examined were not significantly related to UI knowledge, including whether symptoms or treatment had been experienced or a specialist had been seen. POP knowledge proficiency was significantly predicted by having higher income, having higher education, and experiencing POP symptoms. Logistic regression analyses then were performed to examine overall prediction of UI and POP knowledge proficiency. As shown in Table 4 , >12% of variance in UI knowledge proficiency was explained by the 4 significant predictors. After adjusting for the other predictors, women younger than age 60 years compared with women 60 and older, were almost 2.5 times more likely to be proficient in UI knowledge, whereas women with annual household incomes of >$50,000 were almost 3 times as likely to be proficient compared with women at lower income levels. Finally, women who had completed education beyond high school were nearly twice as likely to be proficient as those with less education, and marital status no longer predicted UI knowledge proficiency in controlled analyses. Logistic regression predicting POP knowledge proficiency revealed that >10% of variance was explained by the significant predictors (Table 4) . In this controlled analysis, women at higher income and education levels were more than twice as likely to have proficient knowledge compared with women at lower levels, whereas experiencing symptoms no longer significantly predicted POP knowledge proficiency.
Finally, differences were examined between individuals with UI symptoms who received treatment, and individuals with UI symptoms who did not receive treatment. These findings are presented in Table 5 (it was not possible to perform these analyses for POP because of the small number of participants who reported POP symptoms and treatment for it). The only factor that significantly predicted whether a woman with UI symptoms would receive treatment was marital status, with unmarried women more likely to have received treatment than married women.
Discussion
Our cross-sectional study of women drawn from a medical clinic population in the southern Appalachian region of the United States indicated overall proficiency in both UI and POP knowledge for the majority of the sample, in contrast to the New Haven, Connecticut study. 13 We recognize, however, that our sampled patient population may not have been completely representative of the local community because all of these women were selected from medical clinics, as opposed to the New Haven, Connecticut study, which collected surveys at public venues. 13 In the present study, higher education and income correlated with increased proficiency. Our university-based clinic serves a large community of college and postcollege graduates in addition to healthcare providers. More than 60% of our sample reported "college or more" status, likely contributing to increased proficiency noted overall in our study. Annual income <$50,000 predicted poor performance in both UI and POP knowledge. Prior studies reported significant PFD knowledge deficits in nonwhite women as compared with their white counterparts, 10, 14, 15 which were not found in this study, possibly because of the small number of nonwhite participants.
Three-fourths of our sampled patient population who reported UI symptoms and almost half of those reporting POP symptoms had not sought treatment. As such, overall knowledge proficiency did not correlate with women seeking treatment. In response to this study, our clinic has proposed an integrated form on the electronic health record, which populates routine screening questions related to UI and POP during an annual examination. Enhanced screening will serve to further identify those at risk and allow for early institution of conservative treatment measures, with the responsibility of initiating a dialogue for PFDs then residing primarily with the provider. Through increased awareness and education, we hope to have a positive impact on women with PFDs. In addition to the general limitations related to convenience sampling clinic populations and a smaller sample size overall, another limitation of the study was a low number of older participants. Fewer than 20% of our participants were older than 60 years, representing a slightly younger demographic than the regional population and thus underrepresenting the group of women most often affected by PFDs. 16 Of the participants who were aged 60 years or older, the majority were not proficient in UI knowledge, reiterating the findings of previous studies. 3, 13, 17 With the direct cost of UI exceeding $12 billion annually in the United States alone and women aged 60 years and above encompassing more than one-fifth of the US population, 18, 19 the impact of PFDs on society cannot be ignored. The greatest cost from UI is incurred by community-dwelling, not institutionalized, women; therefore, providers most often used by these women are primary care physicians. A revitalized effort tailored toward identifying women at risk can be incorporated during routine examination and evaluation to allow for less invasive and therefore less expensive interventions, such as pelvic floor muscle exercises and bladder training. 20 
